proteins that regulates tb1 expression, Ba1. This cascading effect of alterations in the transcription factor Ba1 changes the expression of tb1 (and probably other genes as well), which in turn has effects on transcription of many downstream products, leading to massive alterations in branching and inflorescences.
To appreciate the dramatic effect of these and other major domestication genes, it is necessary to understand the incredible differences in morphology between maize and its wild relatives. One of our most important crops, maize was domesticated about 6,000-12,000 years ago [4] from the wild teosinte variety Zea mays ssp. parviglumis, which still grows wild in the Mexican Sierra Madre. The morphological differences between domesticated maize and wild teosinte are so dramatic that early taxonomists did not recognize their close relationship. While maize has potentially hundreds of unprotected kernels in 4-20 or more rows arranged on a cob, teosinte has 6-12 kernels in two rows and the kernels are protected by a hard, stony covering called a glume [5] . Moreover, when teosinte kernels are ripe, they fall off the plant, while ripe maize kernels remain on the cob [5] . Along with the development of the cob, massive changes in plant architecture are 6 Beadle [7] was also at least partially correct in predicting a few genes with major effects, even though many genes of small effect are also certainly involved. Many experiments focusing on morphological genetics have indicated that five genomic regions were responsible for most of the major morphological differences between maize and teosinte (for example, see [6, 9] ). Subsequent genomic scans, however, have found many more regions that appear to have experienced strong selection during domestication [10] [11] [12] . The role of these additional regions remains to be determined. They may be genes with smaller, but still important, effects on the traits that have already been studied. Alternatively, some of these genes might affect traits whose importance in domestication and improvement has not yet been appreciated.
The genes whose role has been most thoroughly worked out are all, like ba1 and tb1, involved in very obvious, dramatic morphological changes. For instance, teosinte glume architecture1 (tga1) [5] also appears to encode a regulatory protein, governing many aspects of development [13] . A fourth gene of apparently major effect is zea floricaula/leafy2 (zfl2) [14] , which is homologous to the Arabidopsis gene LEAFY, a wellknown regulatory gene controlling floral meristem development.
Other, less well-characterized genes thought to be involved in maize domestication include tassel seed2(ts2) and dwarf8(d8) [12] , both of which are regulatory genes affecting sex determination in meristematic tissue. Notably, ts2 and d8 were found through multilocus scans for genetic changes driven by artificial selection, rather than a classic forward genetics (from phenotype to gene) approach.
Although the role of many of these genes is only beginning to be understood, the fact that both forward-and reverse-genetic approaches found developmental regulatory genes is certainly interesting. In fact, virtually all of the maize domestication genes so far examined are regulatory, and many of the differences between wild and domesticated alleles represent changes in expression patterns rather than protein sequence.
Despite mutational and expression data tying ba1 to inflorescence development and branching in maize, its role in domestication remains uncertain. Ba1 does map to one of five chromosomal regions (chromosome 3L) that account for most of the morphological differences between maize and teosinte and interacts with tb1, as predicted by genetic studies [1] . Contrary to expectations, however, evolutionary analyses have failed to detect evidence of selection during domestication, although selection was detected during maize improvement. To account for this result, Gallavotti et al. [1] suggest that the signature of selection during domestication was erased by introgression with a second subspecies of maize, a scenario that is supported by the distribution of ba1 alleles in maize and teosinte. Nonetheless, further work is needed to link ba1 to the locus on chromosome 3L known to underlie maize domestication.
What does this information about the genetics underlying maize domestication tell us about adaptation in general? While maize domestication has been heavily influenced by a few very major genes, in some other crops, genes with smaller effects appear to predominate (for example, see [15, 16] ). It remains to be seen which is the more prevalent pattern in nature. A more universal generalization concerns the importance of changes in regulatory genes and expression patterns during divergence. Evidence for this has been found in a wide array of organisms [17, 18] including, perhaps most famously, humans [19] . Another interesting pattern found in maize is that some domesticated alleles appear to have originated not from novel mutations but from segregating variation within ancestral populations [1, 8] . Thus, the genetics of maize domestication not only provides details in the story of one of our most important crops, but also has the potential to inform our views of adaptation in response to very strong selection. The mechanism through which TSC integrates into the TOR signaling pathway and downregulates cell growth has recently been elucidated. TSC is a heterodimeric complex comprising TSC1 and TSC2, and the TSC2 subunit is a GTPaseactivating protein (GAP) for the Ras-related GTPase Rheb [5, 8] . This small GTPase functions as a positive growth effector downstream of TSC, which antagonizes Rheb function by triggering the conversion of the active GTP-bound form of this protein to the inactive GDPbound state. When bound to GTP, active Rheb collaborates with TOR to mediate hallmark events associated with TOR signaling, including the phosphorylation of the ribosomal protein S6 kinase (S6K) and
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